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LOW COST POWER BACK-UP SYSTEM FOR CORDLESS TELEPHONE SYSTEM 

BACKGROUND 

Field of Invention 

[0001] This invention relates generally to wireless communications. In particular, the 

invention relates to systems and methods for providing electrical power by a portable 
unit to a base unit. 

Background Art 

[0002] Devices enabling wireless communications are becoming increasingly 

popular. One example of this trend is cordless telephony. Cordless telephones have 
largely replaced conventional corded telephones in many homes by providing 
enhanced features and flexibility in conducting telephonic communications. 

[0003] Unlike conventional consumer corded telephones, which typically operate 

solely from power supplied by the public switched telephone network (PSTN), 
cordless telephones typically require an external power source to enable their 
operation. Specifically, such telephones are typically supplied with a DC power 
adapter which must be connected to a wall power outlet. The increased amount of 
power that can be supplied via the power outlet, compared to the public switched 
telephone network, enables operation of the base unit transmitter and receiver circuits 
required for cordless operation, as well as other advanced features such as integrated 
answering machines and/or base unit speakerphones. 
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[0004] However, the requirement for an external power source can be 

disadvantageous in the event of a power outage because many cordless telephone 
systems become inoperable. A power outage may be especially problematic because 
power outages often occur during emergencies such as severe weather, or other 
situations during which a person may wish to call for help. Because cordless 
telephones are so popular, many people do not even own a conventional corded 
telephone and thus they will be completely unable to make or receive telephone calls 
in power outage circumstances. Even those who retain an old corded telephone in 
storage will be forced to find and connect the corded telephone before any calls can 
be made. Finding and connecting a stored corded telephone may be particularly 
difficult during a power outage without lights. 

[0005] Recently, multi-handset cordless telephone systems have become popular 

among consumers. Such systems typically include a single base unit capable of 
communicating with multiple cordless handsets, each handset being powered by its 
own rechargeable battery. Each cordless handset then requires only a charging base 
to maintain the battery level in the handset. In such systems, handsets can be 
positioned in any area within the home or office at which a power outlet is available, 
thereby providing increased flexibility compared to conventional single-handset 
models that also require a telephone line connection for each handset. Furthermore, 
the handset charging base is typically substantially smaller and more aesthetically 
pleasing than a conventional cordless telephone base unit. However, as with 
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conventional cordless telephones, most multi-handset cordless telephone systems are 
also disabled if the wall outlet power supply to the base unit fails. 
[0006] One solution to the problems of power outages is to provide a backup battery 

within the cordless telephone base unit. Such a system is described in U.S. Patent 
No. 5,578,875, assigned to VTech Communications, Ltd. When a power outage 
occurs, the base unit switches its power input from the line input to the backup battery 
resident in the base unit. Accordingly, the base unit remains operational and 
available to make and receive telephone calls until the base unit backup battery is 
depleted. 

[0007] However, a battery pack is typically a costly component of a cordless 

telephone system. Providing an extra base unit battery pack with each cordless 
telephone system adds substantially to the cost of the telephone, placing such a 
telephone at a competitive disadvantage. While the base unit battery pack can be sold 
separately, consumers desiring the backup power supply feature are still burdened 
with the added cost of purchasing the second battery. Moreover, many consumers opt 
not to incur the substantial cost of a base battery pack due to the perceived rarity of 
circumstances in which such a battery pack would be required. Such consumers are 
then severely inconvenienced when their power inevitably does fail. 

[0008] Therefore, it would be highly desirable to enable operation of a cordless 

telephone system during a power outage with minimal extra cost. This and other 
objects of the invention will become apparent in view of the disclosure herein. 
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SUMMARY OF THE INVENTION 

[0009] Systems and methods of the invention relate to provision of power by a 

portable unit to a base unit of an electrical apparatus. An exemplary system of the 
invention is a cordless telephone system. The system includes a base unit normally 
powered by an external power supply, and at least one portable unit. The portable 
unit is powered by an internal battery pack. The battery pack is preferably a 
rechargeable battery pack. The base unit includes a cradle configured to support the 
portable unit. The cradle includes electrical terminals which are positioned to contact 
corresponding charging terminals of the portable unit while the portable unit is 
positioned within the cradle. When power from the external power supply is present 
at the base unit, the base unit provides power to the cradle terminals to enable 
charging of the battery of the portable unit. 

[0010] The base unit is capable of detecting a power outage condition. Upon 

detection of a power outage condition, the portable unit charging circuit is 
deactivated. A mode power control circuit within the base unit is switched to couple 
the cradle electrical terminals to a base unit voltage regulator circuit. Thus, the 
portable unit battery pack supplies power through the charging terminals and the 
mode power control circuit to the base unit voltage regulator circuit. The voltage 
regulator circuit then distributes power to the various other circuits within the base 
unit. 

[0011] By powering the base unit with the battery of a portable unit disposed within 

the cradle during a power outage condition, the base unit remains operational. In the 
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context of a cordless telephone system, calls can be placed or received via, for 
example, a second cordless portable unit, a speakerphone integrated into the base 
unit, or a speakerphone integrated into the portable unit providing the source of power 
that is positioned on the cradle. 

[0012] In accordance with one embodiment, the present invention provides an 

electronic apparatus that includes a portable unit having a battery pack and charge 
terminals that are electrically coupled to the battery pack and at least one portable 
unit. The base unit includes a voltage status control circuit for detecting and 
determining a voltage level of a power supply of the base unit, and a cradle disposed 
within the base unit for receiving the portable unit. The cradle has electrical contacts 
positioned for electrical coupling with the charge terminals of the portable unit when 
the portable unit is disposed within the cradle. Furthermore, the base unit operates 
using power received from the battery pack of the portable unit when the voltage 
level of the base unit power supply is below a predetermined level. 

10013] In accordance with a second embodiment, the present invention provides a 

method for powering a base unit of an electronic apparatus that includes detecting by 
the base unit that a power outage condition has occurred, placing a portable unit of 
the electronic apparatus into a cradle of the base unit, and receiving power by the base 
unit from a battery pack of the portable unit when a power outage condition is 
detected. The method further comparing a voltage level of an external power line to a 
predetermined voltage level; and receiving power by the base unit from the battery 
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pack of the portable unit when the voltage level of the external power line has fallen 
below the predetermined voltage level. 
[0014] In accordance with a third embodiment, the present invention provides a 

cordless telephone system for continued operation of a base unit during a power 
outage condition that includes a first cordless telephone portable unit, including a 
rechargeable battery pack, and charge terminals that are electrically coupled to the 
rechargeable battery pack, and a base unit capable of communicating with the first 
cordless portable unit to place and receive telephone calls. The base unit includes a 
cradle that is configured to receive the first cordless portable unit. The cradle 
includes electrical contacts for electrical coupling with the portable unit charge 
terminals when the portable unit is disposed within the cradle. The base unit further 
includes a power supply for receiving electrical power from an external power source, 
a line status control circuit coupled to the base unit power supply which outputs a 
signal indicative of whether the voltage present on the power line exceeds a 
predefined level, a portable unit charging circuit responsive to an output of the line 
status control circuit to provide electrical energy to the electrical contacts when the 
voltage present on the power line exceeds a predefined level; and a power control 
circuit responsive to an output of the line status control circuit to couple the electrical 
contacts to an input of a voltage regulator circuit when the voltage present on the 
power line falls below a predefined level. The base unit operates using power 
supplied by the first portable unit rechargeable battery pack when the external source 
of power to the power line fails. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] Figure 1 is a schematic diagram of an exemplary cordless telephone system 

that includes a plurality of portable units or remote portable units. 
[0016] Figure 2 is a schematic block diagram of an exemplary cordless telephone 

system capable of continued operation during a power failure. 
[0017] Figure 3 is a flow chart showing a method for charging a base unit by a 

portable unit in an exemplary cordless telephone system during a power failure. 

DESCRIPTION OF THE INVENTION 

[0018] While this invention is susceptible to different embodiments in many different 

forms, there are shown in the drawings and will be described in detail herein specific 
embodiments. The present disclosure is to be considered as an exemplification of the 
principle of the invention intended merely to explain and illustrate the invention, and 
is not intended to limit the invention in any way to embodiments illustrated. 

[0019] The drawings describe a wireless communication system including an external 

line-powered base unit and at least one battery-powered portable unit. The base unit 
is capable of operation in the event of a power failure. 

[0020] Figure 1 illustrates a multi-handset cordless telephone system 100, which 

includes base unit 200 and one or more portable units 1 10, 120, 130, and 140. Base 
unit 200 is capable of cordless communications with any of portable unit 1 1 0, 120, 
130, and 140. Portable units 1 10, 120, 130, and 140 are each powered by an internal 
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battery pack (e.g., battery pack 1 1 5 as shown in Figure 2) that is preferably a 
rechargeable battery pack. Each portable unit has charge terminals 1 12 and 114 that 
are electrically coupled with battery pack 115. Base unit 200 can further act as a 
wireless digital gateway by providing a wireless data link for digital devices including 
personal computer 150. Base unit 200 receives DC power from power line 260, 
which is connected to a DC power converter and a conventional AC power outlet (not 
shown). Base unit 200 includes cradle 201, which includes charge contacts 202 and 
204 and is configured to receive one of portable units 110, 120, 130, and 140 towards 
supporting the portable unit and facilitating the provision of DC power to recharge 
the battery pack of the portable unit stationed within cradle 201 . Charge contacts 202 
and 204 are configured to be coupled with charge terminals 112 and 1 14 of each of 
portable units 110, 120, 130, and 140 when one of the portable units is placed within 
cradle 201 of base unit 200 (as schematically depicted in Figure 2). In an alternative 
embodiment, each of portable units 110, 120, 130, and 140 can be placed within a 
separate charging cradle (not shown) that is electrically connected to a power outlet. 
Base unit 200 may also include speakerphone 208 that allows a user to receive and 
place telephone calls without using any of portable units 110, 120, 130, and 140. 
Speakerphone 208 preferably includes a microphone and a speaker (not shown). 
[0021] Figure 2 is a schematic block diagram of base unit 200 having portable unit 

110 positioned within cradle 201 . During normal operation, battery pack 1 15 of 
portable unit 1 10 is recharged via charge contacts 202 and 204. Base unit 200 
receives DC power from power line 260. Power is conveyed to base unit power 
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supply 240. Power supply 240 conveys power to voltage regulator circuit 250 via 
voltage regulator input 251, and to line status control circuit 230. Voltage regulator 
circuit 250 includes two inputs 251 and 252, and distributes regulated DC power to 
the circuitry within base unit 200, including portable unit charging circuit 2 1 0 via 
output 253. 

[0022] The voltage level received by base power supply 240 is also conveyed to line 

status control circuit 230. Line status control 230 compares the voltage level of base 
power supply 240 to a pre-defined threshold operating level. When the power supply 
voltage exceeds the threshold level, a power outage condition is deemed not present. 
Therefore, the state of control lines 231 and 232 is set to a logic high level. Portable 
unit charging circuit 210 is activated in response to the logic high level of control line 
231. Charging circuit 210 conveys DC power received from regulators 250 to charge 
contacts 202, 204 and, in turn, portable unit battery 1 15 via charge terminals 112, 
114. Accordingly, portable unit battery 115 is recharged. POTS mode power control 
switch 220 responds to the logic high level on control line 232 by switching into an 
open position, thereby disconnecting charge contacts 202, 204 from voltage regulator 
input 252. 

[0023] In the event of a power failure at power line 260, the voltage level conveyed 

by base power supply 240 to line status control circuit 230 drops below the pre- 
defined threshold level. In response, line status control circuit 230 toggles control 
lines 231 and 232 into logic low states. Portable unit charging circuit 210 responds to 
the low state of line 231 by placing charge lines 212 and 214 into high-impedance 
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states, whereby charging circuit 210 neither supplies nor draws substantial current via 
charge contacts 202, 204. 

[0024] POTS mode power control switch 220 responds to the logic low state of 

control line 232 by switching into a closed state, such that charge contacts 202, 204 
are connected through power control switch 220 to voltage regulators 250 via 
regulator circuit input 252. Regulator 250 then begins drawing power from portable 
unit battery 1 1 5 through contacts 202, 204 and power control switch 220. 

[0025] In this way, base unit 200 remains operational during the failure of power line 

260 by drawing power from the battery of a portable unit disposed within the base 
cradle. Thus, telephone calls can be conducted using any of portable units 120, 130, 
or 140, or a speakerphone (e.g., speakerphone 208 in Figure 1.) When battery 115 
within portable unit 1 1 0 becomes depleted, portable unit 110 can be replaced by 
placing portable unit 1 20 within the base unit cradle, such that further continued 
operation is available. Such use can be continued so long as portable units having 
battery power remain available. 

[0026] A method for providing power to base unit 200 from portable unit 110 while a 

power outage occurs in accordance with the present invention is shown in Figure 3. 

[0027] Step 301 shows that portable unit 1 10 is not being used and is placed within 

cradle 201 of base unit 200. At the time, as shown in Figure 2, charging terminals 
112, 114 come into contact with charge contacts 202, 204 to form an electrical circuit. 

[0028] At steps 302 and 303, line status control circuit 230 detects a voltage level of 

base power supply 240 and determines if the voltage level falls below a pre-defined 
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voltage level, which typically means a power outage has occurred at power line 260. 
If the voltage level does not fall below the pre-defined voltage level, the method 
continues to step 304. Otherwise, the process continues to step 306. 

[0029] At step 304, if the voltage level maintains beyond the pre-define voltage level, 

portable unit charging circuit 210 is enabled and POTS mode power control switch 
220 is turned open. Then at step 305, portable unit charging circuit 210 provides 
power from base power supply 240 to portable unit 1 1 0, thereby charging battery 
pack 1 1 5 of portable unit 1 1 0. 

[0030] At step 306, if the voltage level falls below the pre-defined voltage level, 

portable unit charging circuit 210 is disenabled and POTS mode power control switch 
220 is closed. As described above, disenabling portable unit charging circuit 210 can 
be done, for example, by setting charge lines 212, 214 to high impedances to prevent 
current from flowing through portable unit charging circuit 210. Therefore, at step 
307, since portable unit charging circuit 2 1 0 is disenabled and POTS mode power 
control switch 220 is electrically connected with portable unit 110, POTS mode 
power control switch 220 begins to draw power from portable unit 1 10 to voltage 
regulators 250 via input 252. 

[0031] In this manner, at step 308, as base unit 200 obtains appropriate power from 

portable unit 1 10, a user can use a second portable unit, e.g., portable unit 120, to 
place and receive calls as it does in a normal condition where a power outage is not 
occurred. Furthermore, in the case that cordless telephone system 100 includes more 
than two portable units, if battery 115 within portable unit 1 10 becomes depleted, 
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portable unit 110 can be replaced by placing portable unit 120 (or portable units 130, 
140, and so on) within the base unit cradle 201, such that further continued operation 
is available. 

[0032] Additionally, the invention can be useful even where only a single portable 

unit is available and disposed within the base unit cradle. For example, if base unit 
200 is equipped with a built-in speakerphone (such as speakerphone 208 of Figure 1), 
calls can be conducted via conventional base unit speakerphone operations while the 
portable unit remains disposed within the cradle. Alternatively, some modern 
cordless telephone systems integrate speakerphone functionality into a cordless 
portable unit, such as speakerphone 1 16 of portable unit 140 shown in Figure 1 . In 
such a system, portable unit speakerphone 116 can be utilized for placement and 
receipt of telephone calls even while the portable unit remains disposed within the 
base unit cradle, providing power simultaneously to both the portable unit and base 
unit. Preferably, speakerphone 1 16 includes a microphone and a speaker. Therefore, 
even in single-portable unit telephone systems, a cordless telephone set still can 
remain operational in a power outage condition through use of speakerphone 
functionality. 

[0033] Furthermore, in some circumstances, a cordless telephone base unit may 

provide a digital wireless communications gateway for accessories such as personal 
computer 1 50, via cordless telephony communication protocols or general purpose 
wireless standards such as BLUETOOTH or 802.1 lb. In such systems, the power 
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control arrangement described herein can be employed to enable continued digital 
wireless communication functionality during power outage conditions. 

[0034] Upon restoration of power to power line 260, line status control circuit 230 

detects that the voltage level received from base unit power supply 240 exceeds a 
predetermined threshold, and control lines 231 and 232 transition to a logic high 
level. In response, mode power control circuit 220 switches to an open position, 
decoupling charge contacts 202, 204 from voltage regulator circuit 250. Meanwhile, 
voltage regulator circuit 250 receives power from base power supply 240 via input 
251. Finally, portable unit charging circuit 210 responds to the control signal on line 
231 by supplying power to charge contacts 202, 204 via lines 212 and 214. 

[0035] Furthermore, to the extent that the base unit is equipped with a circuitry that 

prevents the handset battery from draining, this circuitry can be automatically 
disabled when the power failure condition occurs. Alternatively, this circuitry can be 
manually disabled by the user when the handset is placed by the user to supply power 
from the handset battery to the base unit. 

[0036] The foregoing disclosure of the preferred embodiments of the present 

invention has been presented for purposes of illustration and description. It is not 
intended to be exhaustive or to limit the invention to the precise forms disclosed. 
Many variations and modifications of the embodiments described herein will be 
apparent to one of ordinary skill in the art in light of the above disclosure. The scope 
of the invention is to be defined only by the claims appended hereto, and by their 
equivalents. 
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Further, in describing representative embodiments of the present invention, 
the specification may have presented the method and/or process of the present 
invention as a particular sequence of steps. However, to the extent that the method or 
process does not rely on the particular order of steps set forth herein, the method or 
process should not be limited to the particular sequence of steps described. As one of 
ordinary skill in the art would appreciate, other sequences of steps may be possible. 
Therefore, the particular order of the steps set forth in the specification should not be 
construed as limitations on the claims. In addition, the claims directed to the method 
and/or process of the present invention should not be limited to the performance of 
their steps in the order written, and one skilled in the art can readily appreciate that, 
the sequences may be varied and still remain within the spirit and scope of the present 
invention. 



-14- 



